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Planets of Interest
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Monte Carlo planets

Astrophotometric orbits of 10 planets of interest (Sun-like star)



20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

0 0.50.1 0.2 0.3 0.4 0.6 0.7 0.8 0.9 1.1 1.2 1.3 1.4 1.6 1.7 1.8 1.91.0 1.5 2.0
Apparent Separation (s) in AU

D
el

ta
 M

ag
n

it
ud

e 
(�
m
ag

)

Astrophotometric orbits of 10 planets of interest (Sun-like star)

Monte Carlo planets

Instantaneous positions of 10,000 planets of interest



Completeness calculation & Monte Carlo sample
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TPF-C Target Stars

#71 HIP 23311 L = 0.14

#69 HIP 61174 L = 5.4

#68 HIP 79672 L = 0.95



Monte Carlo sample of planets

#71 HIP 23311 L = 0.14

#69 HIP 61174 L = 5.4

#68 HIP 79672 L = 0.95



Planetary Evaporation & Loss

#71 HIP 23311 L = 0.14

#69 HIP 61174 L = 5.4

#68 HIP 79672 L = 0.95
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T10�%Lost � 2.5 days
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T10�%Lost � 7.9 days

f100Days � 0.22
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Solar Avoidance & Confusion Disambiguation

#71 HIP 23311 L = 0.14

#69 HIP 61174 L = 5.4

#68 HIP 79672 L = 0.95



Disambiguation results

For terrestrial planets, astrometric disambiguation is:

-Never useful for 10% of stars, even with solar avoidance angle=0.

-Not useful for 33% of stars when star is viewable.

-Useful >20%, 30%, 40% of the time for 50%, 41%, 20% of stars

This problem goes away for jovian planets:

-planetary motions proportional to 1/ a

-evaporation time increases with a



Close look at one typical planet of HIP 79672
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e � 0.31353

M0 � 65.1 deg
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Chi squares for fits of four astrometric observations
Planet 6: 1000 Noisy Data Sets, sigmaXY � 0.0001 AU

Reduced Chi Square
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Planet 6: 1000 Noisy Data Sets, sigmaXY � 0.001 AU
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Planet 6: 1000 Noisy Data Sets, sigmaXY � 0.0005 AU
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Planet 6: 1000 Noisy Data Sets, sigmaXY � 0.005 AU
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Results for semimajor axis
Planet 6: 1000 Noisy Data Sets, sigmaXY � 0.0001 AU
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Planet 6: 1000 Noisy Data Sets, sigmaXY � 0.001 AU
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Planetary recovery results

Accurate determination of a terrestrial planet’s period from less 
than one cycle of observations requires astrometric accuracy far 
higher than 8m TPF is capable of.

-in typical case, four points in 100 days with  = 0.001 AU 
produces 50% uncertainty in a or 75% in T.

It seems impossible for 8m TPF to reliably predict the future the 
future observability of a terrestrial planet after the epoch of its 
discovery.

This problem implies very inefficient observing program.

The problem diminishes for jovian planets because T >> 1 year. 
(Planet slow to move.)
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